Ferrocenyl substituted heterocyclic compounds have wide range of medicinal approach. The synthesis of ferrocenyl substituted pyrazole is the new concern in these compounds with enhanced biological activities. This work focus on synthesis of ferrocenyl substituted pyrazoles via novel route. The synthesis of 1-phenyl-3-ferrocenyl-pyrazole was investigated involving Friedel Crafts acylation like reaction conditions. The reaction proceeded through three stages using addition cyclo-condensation of acetyl ferrocene with phenyl hydrazine followed by cyclization using cyclizing reagent iodine in presence of NaHCO 3 . Individual product separated out having excellent yield (83%). Ferrocenyl substituted pyrazoles were characterized by spectroscopic methods ( 1 H NMR, IR, GC-MS) and their biological properties have been screened.
INTROdUCTION
Ferrocene are interesting and important class of molecules because of their high thermal stability, variable oxidation states, aromatic character and iron source. These properties make it more favourable for drug designing. From literature glance various alkaloids, vitamins, antibiotics are heterocyclic in nature thus heterocylic compounds have many pharmaceutical advantages. Ferrocenyl moiety increases the biological activity of heterocyclic compound basically in inhibition of tumour cell growth [1] [2] [3] [4] [5] .
Ferrocenyl substituted pyrazole and similar series of substituted Ferrocenyl pyrazole synthesized from (2-formyl-1-chlorovinyl ) complex and its derivatives having inhibitory effect towards A549 cancer cell growth was discovered 7 . New ferrocenyl derivatives of pyrazole analogues were prepared in 2014. One of them was (2-formyl-1-chlorovinyl)ferrocene prepared by using acetylferrocene. These compounds have anticancer and other biological activities Burkhardt et al., This research was a new approach in the field of chelating pyrazole-containing ligands 9 . Generally carbonyl compounds are raw material for the synthesis of many heterocyclic compounds but present study deals with acylation of ferrocene using little bit similar to Friedel Crafts Acylation. Novel approach reported in this study composed of two step synthesis for preparation of Ferrocenyl substituted pyrazole. Although many Friedel Craft acylation of ferrocene have been reported [10] [11] [12] [13] [14] earlier but this route is quite unique. This study explore novel route for synthesis of ferrocenyl substituted pyrazole under optimizing conditions.
MATERIALS & METHOdS
All the chemicals used were of analytical grade procured from LOBA, MERK and OTTO. Solvents were distilled before use. Double distilled water is used.
1 H NMR spectra was recorded on BRUKER ADVANCE II 400 NMR Spectrometer at 400MHz. IR spectra was made using Perkin Elmer-Spectrum RX-IFTIR instrument samples were prepared as KBr pellets. Mass spectra(m/z) was made by using Gas Chromatography Mass Spectrometry through SAIF LAB Chandigarh.
Synthesis

Synthesis of cyclopenta-2,4-dien-1-yl(2-(1-phenyl-1H-pyrazol-4-yl)cyclopenta-2,4-dien-1-yl)iron(III)
For the synthesis of 1-phenyl-3-ferrocenyl pyrazole Friedel Craft Acylation like technique was used. Although solubility of ferrocene created a problem because as such ferrocene was not soluble in acetic acid yet this situation was overcome by treatment of ferrocene with a mixture of concentrated HCl and acetic acid. A mixture of acetic acid (0.16mmol) and hydrochloric acid (0.13mmol) was treated with (0.005mole) ferrocene in presence of a pinch of Lewis acid (AlCl 3 ) by refluxing with vigorous stirring at 100 0 C for two hour using magnetic stirrer with hot plate resulting in the synthesis of acetoferrocene.
Phenylhydrazine was added drop wise to acetoferrocene followed by refluxing with stirring using magnetic stirrer with hot plate at 60 0 C for one hour. Reaction was carried out in addition -Cyclo condensation manner with removal of water molecule. 1-phenyl-3-ferrocenyl pyrazole was obtained as yellow solid by treatment the reaction mixture with iodine crystal (0.001mol) and 0.02mol) of sodium bicarbonate by refluxing at100 0 C for three hours followed by quenching the reaction in ice. 1 (1-hydride pyrazole)ferrocene was synthesized by addition cyclo-condensation manner. Acetoferrocene was treated with (0.1M) hydrazine drop wise with vigorous stirring at room temperature for half an hour and mixture left undisturbed so that reaction ceases. Then the reaction mixture was refluxed using magnetic stirrer with hot plate to 100 0 C for two hours.
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Resultant product was obtained by treating reaction mixture with Iodine crystals(0.001mol)and 0.02mol) of sodium bicarbonate contained in a round bottom flask is refluxed using water bath to 100 0 C for 2.5 hour followed by reaction in ice and solid was separated out.
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Biological Study Antimicrobial Assay
In vitro antimicrobial activity has been evaluated for synthesized ligand against pathogenic strains of bacteria (Staphylococcus aureus, Klebsiella pneumoniae) and fungi (Aspergillus niger, Trichophyton brubrum) using disc plate diffusion assay. The stock solutions of ligand (1000 ppm) was prepared in DMSO. The plates of culture medium using nutrient agar and potato dextrose agar were prepared for bacterial and fungal growth respectively under sterilized condition. The various concentrations of ligand (100, 150, 200 and 250 ppm) were loaded on 5 mm sterilized filter paper discs and placed on agar plates followed by incubation at 30°C for 24 h and 72 h to evaluate the effect of compound on bacterial and fungal growth respectively. Neomycin and Fluconazole were used as standard antimicrobial agents for bacterial and fungal study respectively. dNA photo-cleavage assay DNA cleavage activity of the synthesized ligands were studied by agarose gel electrophoresis using supercoiled pUC19 plasmid DNA. The total volume of reaction mixture was 10 µl containing 0.5 µg of plasmid DNA in TE (Tris 10mM, EDTA 0.01mM, pH 8.0) buffer with various concentrations of synthesized ligands. The eppendorfs carrying reaction mixture were placed directly on the surface of a trans-illuminator (8000 mW/cm), at 360 nm for 30 minute. After irradiation, samples were further incubated at 37°C for 1 hour. Irradiated samples were mixed with 6X loading dye containing 0.25% bromophenol blue and 30% glycerol. The samples were then analyzed by electrophoresis on a 0.8% agarose horizontal slab gel in Tris-Acetate EDTA buffer (40 mMTris, 20 mM acetic acid, 1 mM EDTA, pH: 8.0) with comparison to untreated plasmid DNA as a control. Gel was stained with ethidium bromide (1 µg/ml) and photographed under UV light.
RESULT ANd dISCUSSION
Spectral study of cyclopenta-2,4-dien-1-yl (2-(1-phenyl-1H-pyrazol-4-yl)cyclopenta-2,4-dien-1-yl) 
iron(III)
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Scheme. 3
signal in region (400-500) for ten localised Fe-C bonds which is at 416 here. For aromatic C-H stretching out of plane bending is in between (900-690) which is at 750, C-N stretching is in region (1350-1000) which is at 1148, C=N stretching in region(1690-1640) which found in 1661, while N-H stretching is lies in between (3500-3100) meanwhile here is at 3264, asymmetric M-H str. is at 3939 [15] [16] [17] . 1 
Spectral study of cyclopenta-2,4-dien-1-yl(2-(1H-pyrazol-4-yl)cyclopenta-2,4-dien-1-yl) iron(III)
IR study: Eclipsed Ferrocene shows signal in region (400-500) for ten localised Fe-C bondswhich is at 450 and 496. Aromatic C-H stretching out of plane bending is in between (900-690) which is at 755, C-N stretching is in region (1350-1000) which is at 1158, C=N stretching in region(1690-1640) which found in 1656, while N-H stretching is lies in between (3500-3100) meanwhile here is at 3260, asymmetric M-H str. is at 3920 [20] [21] . 01(s,1H) . cyclopentadienyl ring give chemical shift in between 6-8ppm in this value is 6.62 to 6.69 as a multiplet, allylic hydrogen have shift value ranging from 1.6-2.6ppm this peak is identified at 1.83 as a singlet, aromatic cis proton have shift value in region of 6-8ppm which is a doublet at 7.17 to 7.21, N-H peak is identified at 8.77 meanwhile CH-N peak is at 2.38 [22] [23] . GC-MS: Calc: C 13 (2-(1-phenyl-1H-pyrazol-4-yl)   cyclopenta-2,4-dien-1-1yl) 
Spectral study of bis
iron(III)
IR study: Eclipsed Ferrocene shows signal in region (400-500) for ten localized Fe-C bonds which is at 422. Aromatic C-H stretching out of plane bending is in between (900-690) which is at 752, C-N stretching is in region (1350-1000) which is at 1133, C=N stretching in region(1690-1640) which found in 1655, while N-H stretching is lies in between (3500-3100) meanwhile here is at 3259, asymmetric M-H str. is at 3941 [24] [25] . 1 H NMR study: (400MHz, DMSO, ppm) δ: 6.44-6.49 (m, 5H, Cp), δ:1.96 (s, 1H, allylic-H), δ:7.07-7.11(d, 1H, Cis-H), δ:1.98-2.00 (d, 1H, allylic-H), δ:8.73 (s, 1H, N-H), δ:4.30 (s, 1H, vinyl-H), δ:2.48 (s, 1H, CH-N), δ:7.00-7.16 (m, 5H, Ar-H) cyclopentadienyl ring give chemical shift in between 6-8ppm in this value is 6.44 to 6.49 as a multiplet, allylic hydrogen have shift value ranging from 1.6-2.6ppm this peak is identified at 1.96ppm as singlet, aromatic cis proton have shift value in region of 6-8ppm which is a doublet at 7.07 to 7.11 [26] [27] [28] . GC- 
Antimicrobial Activities
The antimicrobial effect of synthesized ferrocenyl substituted pyrazoles towards harmful human pathogenic microorganisms has been studied with comparison to Neomycin and Fluconazole.
The compounds were found very potent against tested bacteria and fungi (Fig.1) . The antimicrobial action of ferrocenyl substituted pyrazoles was measured in term of zone of inhibition (Table 1 [30] [31] . 
CONCLUSION
Three ferrocenyl substituted pyrazoles have been synthesized via novel route and characterized. It is clear from the evidences that such bonding is possible. The results of the experimental study of ferrocenyl substituted pyrazoles give new approach towards new structural motif and lights the probability that these compounds can be explored as potential biological agents which leads to further new research.
